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© Multi layered wiring board and method for manufacturing the same. 



© A muftilayered wiring board having a muitilayer- 
ed wiring structure. A first meshed wiring layer hav- 
ing a plurality of holes formed therein and a second 
wiring layer having a plurality of wirings are pro- 
vided. The wirings of the second wiring layer wine 
up and clown so as to partially sink in the holes 
formed m the first wiring layer. In another arrange- 

^ ment. the first wiring layer has a plurality of protru- 
sions protruding into spaces between the adjacent 
ones of the wirings of the second wiring layer. The 
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With the method of manufacturing a multilayer- 
eo wiring layer according to the first embodiment, 
an insulating layer is formed on the meshed first 
wiring layer. Recesses are formed in the insulating 
layer at portions right over the holes in the first 
wiring layer. Thus, the wirings of the second wiring 
iayer are bent along the recesses formed in the 
insulating layer and sink in the holes of the first 
.vinng iayer. 

With the multilayered wiring board of the sec- 
ond embodiment, the protrusions formed on the 
first wiring layer extend into the spaces defined 
between the adjacent wirings of the second wiring 
layer. This increases the electrostatic coupling be- 
tween the wirings of the second wiring layer and 
the first wiring layer. Namely, the electrostatic cou- 
pling therebetween is greater than the electrostatic 
coupling between the respective wirings of the sec- 
ond wiring layer. Thus, crosstalks between the re- 
spective wirings of the second wiring layer can be 
reduced to a low level. 

With the manufacturing method of the second 
embodiment, a plurality of protrusions are formed 
on the meshed first wiring layer and an insulating 
layer is formed on the first wiring iayer. A second 
wiring layer comprising a plurality of wirings is 
further laminated on the insulating layer so that the 
wirings extend between the protrusions of the first 
wiring layer. The protrusions of the first wiring layer 
protrude into the spaces between the wirings of the 
second wiring layer. 

With the manufacturing method of the thira 
embodiment, the first wiring layer is formed on a 
protrusion-formed layer having a plurality of protru- 
sions. Protrusions are thus formed on the first 
wiring layer at portions right over the protrusions of 
the protrusion-formed iayer. An insulating layer is 
provided on the first wiring layer. A second wiring 
iayer comprising a plurality of wirings is formed on 
the insulating layer so that the wirings extend be- 
tween the protrusions of the first wiring layer. 
Namely, the protrusions of the first wiring layer 
protrude mto the spaces between the wirings of the 
second wiring layer. 

Other features and objects of the present in- 
dention will become apparent from the following 
oescnption made with reference to the accompany- 
=ng drawings, m which: 

Fig. l is an enlarged perspective view of a 
portion of one embodiment of the multilayered 
wiring board according to the present invention: 
Fig. 2 is a top plan view of the multilayered 
wiring boara of Fig. 1 : 

Fig. 3 is a sectional view of the multilayered 
- wiring board of Fig. 1 : 
Fig. 4 is a view illustrating one embodiment of 
'.re manufacturing method according to the 

•v-rsenr "'vantion: 



Fig. 5 is an enlarged perspective view of a 
portion of a conventional multilayered wiring 
board: 

Fig. 6 is a sectional view of the wiring board of 
5 Fig. 5: 

Fig. 7 is an enlarged perspective view of a 
portion of another embodiment of the multilayer- 
ed wiring board according to the present inven- 
tion: 

to Fig. 8 is a top plan view of the wiring board of 
Fig. 7: 

Fig. 9 is a sectional view of the wiring board of 
Fig. 7; 

Fig. 10 is a view illustrating another embodiment 
;s of the manufacturing method according to the 
present invention: 

Fig. 1 1 is a sectional view of a further embodi- 
ment of the multilayered wiring board: and 
Fig. 12 is a view illustrating a further embodi- 

20 ment of the manufacturing nrtethod according to 
the present invention. 
First, description will be made of the embodi- 
ments of the multilayered wiring board according to 
the present invention. 

25 Fig. 1 is an enlarged perspective view of a 

portion of one embodiment. The multilayered wir- 
ing board has a first wiring layer 1 and a second 
wiring layer 2 which are laminated over the first 
layer through an insulating layer (not shown). The 

,?o first wiring layer 1 \s mesh-shaped and has nu- 
merous holes 1a. The second wiring layer 2 com- 
prise wirings 2a and 2b which are meandering up 
and down so as to sink partially into the holes la 
formed in the first wiring layer 1. 

35 Fig. 2 is a top plan view of the muitilayerea 

wiring ooard of this embodiment. As is apparent 
from this figure, the holes la formed m the first 
wiring layer 1 are square in shape ana arranged 
regularly in a plurality of rows. The wiring 2a ex- 

40 tends along the diagonal tines of the holes la 
arranged in a single row. The wiring 2b extends 
along the diagonal lines of the holes la m the next 
row T'-^js. the distance or pitch between the axes 
of the wirings 2a and 2b is substantially equal to 

i5 half the length of the diagonal tine of each hole. For 
examcie. if the diagonal line of each hoie la is 100 
microns, the pitch of the wirings 2a ano 2b will be 
50 microns. If the pitch is 50 microns, the width of 
each of the wirings 2a and 2b are set to be 25 

50 microns, which means that the space between wir- 
ings are also 25 microns. These wirings 2a and 2b 
sink in all the holes la one after another. 

Fig. 3A shows a section taken along itne A-B of 
Fig. 2. Fig. 3B does a section taken along line C-D 

55 of Ftg. 2. and Fig. 3C is a section taken along line 
E-F 

As shown m these figures, the first .vinng layer 
1 .s ''"■med on a board 3. An msuiatmo aver 4 
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also formed on the board so as to cover the wiring 
layer 1 . The insulating layer 4 is recessed right 
over the holes la in the first wiring layer i. Since 
the wirings 2a and 2b are provided to overlie the 
insuiatmg layer 4, they also sink at portions right 
over the holes 1a in the first wiring layer 1. 

Thus, the distance between the wirings 2a and 
2b and the first wiring layer 1 is short at these 
portions, so that the electrostatic couplings be- 
tween the wiring 2a and the first wiring layer l and 
between the wiring 2b and the first wiring layer 1 
are strong at these portions. With this arrangement, 
if the mesh-shaped first wiring layer 1 is grounded 
while using the wirings 2a and 2b as signal trans- 
mission lines, crosstalks between the wirings 2a 
and 2b can be kept at a low level. Also, since the 
holes 1a are arranged in a staggered manner, the 
wiring 2a and 2b are corrugated up and down so 
that when the one wiring 2a sinks into the hole ta. 
the other wiring 2b remains above the hole, and 
vice versa. With this arrangement, the distance 
between the wirings 2a and 2b can be kept large. 
Thus, crosstalks between the wirings 2a and 2b 
can be reduced still further. 

Preferably, the second wiring layer 2 should 
sink in the holes la in the first wiring layer 1 by the 
amount within the range of 1 - 5 microns. If less 
than 1 micron, crosstalks cannot be suppressea 
sufficiently If larger than 5 microns, it is difficult to 
form the second wiring layer 2 with high dimen- 
sional accuracy. 

Fig. 5 shows a conventional multilayered wiring 
board, in which straight wirings 102a and 1 02b are 
provided on the top of a meshed wiring layer 1 0 1 
through an insulating layer (not shown). Figs. 6A. 
6B and 6C are sectional views of this wiring boara. 
each corresponding to Figs. 3A. 3B and 3C, re- 
spectively. As will be apparent from these figures, 
compared with the embodiment, the wirings 102a 
and 102b are rather spaced apart from the meshed 
wiring :ayer 1 0 1 and the distance between the 
wirings 102a and 102b is short. Crosstalks between 
the wirings 1 02a ana 102b are thus high. 

Next, referring to Fig. 4. we shall describe a 
method of manufacturing the multilayered wiring 
board according to the first invention shown m 
Figs, l - 3. 

First, we will describe the first embodiment of 
the manufacturing method. 

(step a» 

The surface of a board 3 made of AI^O: is 
poksnec to provide a mirror finish 
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fstep b) 

A metal film is formed by deposition on the 
board 3 to form the first wiring layer 1 . The metal 
5 film has a three-layer structure comprising a 0. i- 
micron thick Cr film, a 5-micron thick Cu film and a 
0.1 -micron thick Cr film laminated one on another 
so that the total thickness will be about 5 microns. 

w (step c) 

A resist pattern 1 1 that represents the mesh 
pattern is formed on the first wiring layer 1 by 
photolithography. 

15 

(step d) 

The Cr and Cu films of the metal films forming 
the first wiring layer 1 are subjected to wet etching 
20 using red prussiate and ferric chloride etching solu- 
tions to form the first wiring layer 1 into mesh 
shape. 

(step 9i 

25 

The resist pattern 1 1 is stripped off 
(step h 

jo A photosensitive poiymide varnish containing 

17.5 2 = of resinous comoonent is applied to the 
surface of the first wiring iayer 1. Since the content 
of resinous component in the polyimide varnish is 
low. it will be depressed, when hardened later, at 

15 portions right over the holes la formed in the first 
wiring layer 1. thus forming an insuiatmg layer 4 
having a plurality of recesses. 

{step g) 

-0 

The photosensitive polyimide varnish is ex- 
posed to Sight, developed and cured to form a 10- 
micrrn ;hick insulating layer 4. The conditions are 
adjusted to have recesses about 2 microns oeeo. 
•i5 The insulating iayer 4 is aiso formed with via holes 
12. 

(step hi 

so A metal film is deposited on the insulating 

'ayer 4 by sputter-deposition to form a second 
wiring layer 2. 

(step i) 

55 

A resist pattern t3 :hat represents a wiring 
:>atte r - *s formed on the second wiring iayer 2 by 
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second wiring layer 2 are connected together 
through the via holes 1 2. The connection through 
the via holes 12 is not illustrated in Figs. 1 - 3. 

(step 

The second wiring layer 2 is subjected to wet 
etching to shape the second wiring layer 2 into a 
predetermined pattern. Then the resist pattern 13 is 
stripped off. 

The above-mentioned manufacturing steps 
were controlled so that each hole la formed in the 
first wiring layer 1 had a diagonal length of tOO 
microns, the width of each wiring 2a and 2b and 
the gap therebetween are 25 microns and the 
length of each wirings 2a. 2b are 13. 5 mm. Cros- 
stalks between the wirings 2a and 2b of the mul- 
tilayered wiring board thus formed were about -40 
dB at 1 GHz. 

Next, description will be made of the second 
emboaiment of the manufacturing method accord- 
ing to the present invention. In the second embodi- 
ment. Steps a-e and Steps h-j are similar to those 
in the first embodiment. Thus, their description is 
maae only briefly. 



winng iayer I. thus forming an insulating layer 4 
having a plurality of recesses. 

(step g> 

5 

The non-photosensitive polyimide varnish is 
cured to form an insulating layer 4 of polyimide 
having a suitable thickness and formed with reces- 
ses of suitable depth. Further, though not shown, a 
w resist pattern is formed on the insulating layer 4 by 
photolithography. The insulating layer is subjected 
to etching with oxygen plasma to form via holes t2. 
The resist pattern is of course stripped off. 

;s (step h) 

The second wiring layer 2 is formed on the 
insulating layer 4. 

v 

20 (steo !i 

A resist pattern 13 is formed on the second 
wiring layer 2. 

25 (steo \) 



(step ai 

The surface of the board 3 is polished to 
prcvice a mirror finish. 

(step 0) 

A metal film is formed by deposition on the 
boarc 3 to form the first wiring layer 1. 



The second wiring iayer 2 ;s subiected to etch- 
ing to shape it into a predetermined pattern. Then 
the resist pattern 13 is stripped off. 

?o Next, description will be made of the third 

embodiment of the manufacturing method accord- 
ing to the present invention. In the third embodi- 
ment. Steps a-e and Steps h-j are similar to those 
in the first and second embodiments. Thus, their 

j5 descnoticn is made only briefly. 



(step o 



(steo a) 



A resist partem 1 1 ts formed on the first wiring 
layer 1 



The surface of ;he board 3 is polished to 
jo provide a mirror finish. 



(step 



(steo o> 



The first wiring iayer 1 is subjected to etching 
to form it into mesh shape. 

(step e> 

The resist pattern 1 1 is stripped off. 
(step h 

A :oatmg of a non-photosensmve polyimide 
vamisn having the content of a resinous component 
or-i9 = c is provided on the surface of the first wiring 
layer ] Since the content of resinous component is 
iow .viii be depressed, when hardened later, at 
rx-'tC"* -grit over the holes la form^o -n re --tv 



A metai film is formed by deposition on the 
boarc 3 to form the first wiring iayer 1 

(steo :> 

A resist pattern l 1 is formed on the first wiring 
eo layer i 

(steo d) 

The rirst wiring iayer t is subjected to etching 
55 to form n mto mesh shape. 
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(step e) 

The resist pattern 1 1 is stripped off. 
(step f) 

A coating of a non-photosensitive polyimide 
varnish having a resinous component content of 
50% is provided on the surface of the first wiring 
layer 1 and the coating is hardened to form a 
polyimide layer. Since the content of resinous com- 
ponent is high, the surface of the hardened 
polyimide resin is not depressed but kept flat. 

(step gj 

Etching treatment is conducted twice. 

First, a resist pattern is formed on the 
polyimide layer so as to cover its entire surface 
except its portions where it is intended to form via 
holes 12. Then, etching is performed using oxygen 
plasma so that the thickness of the polyimide layer 
is reduced by half at the portions where the via 
holes 12 are to be formed. The resist pattern is 
then stripped off. 

A resist pattern is again formed on the 
polyimide layer so as to completely cover its sur- 
face except its portions where the via holes 12 are 
formed and portions right over the holes la in the 
first wiring layer 1. Then, etching is carried out 
again so as to remove the latter half of the thick- 
ness of the polyimide layer at portions where the 
via holes 12 are formed and thus to' completely 
form the via holes. Further, by this etching treat- 
ment, the thickness of the polyimide layer is also 
reduced by half at portions right over the hoies la 
formed in the first wiring layer 1. In other words, 
the polyimide layer is depressed at portions right 
over the holes la in the first wiring layer 1. Then, 
the resist pattern is stripped off to complete the 
insulating >ayer 4. 

(steo r\ 

The secona wiring layer 2 is formed on the 
insulating ; ayer 4 

(steo i) 

A res:st pattern 13 is formed on the second 
wiring layer 2. 

(step j) 

The second wiring layer 2 is subjected to etch- 
ing treatment to shape »t into a predetermined 
pattern r, -en the resist pattern 13 •■$ sinoped off. 



In the emboaiments of the manufacturing 
method according to the present invention, the 
wiring board is formed by laminating a first wiring 
layer 1. an insulating layer 4 and a second wiring 

5 layer 2. one for each. But. another set of first wiring 
layer 1 . insulating layer 4 and second wiring layer 
2 may be formed on the first set of these layers by 
repeating the above-mentioned steps b - j. Before 
forming the second set of layers, however, it is 

w necessary to provide an insulating layer on the 
second wiring layer of the first set and smooth out 
its top surface. A plurality of such additional sets of 
layers may be provided. Also, such treatment may 
be started from any layer in a multilayered wiring 

/s boara. 

In the embodiments, the wiring layers are 
made of Cu and Cr and the insulating layer is of a 
polyimide. But they may be made of different ma- 
terials. For example, the wiring t layers may be 
20 made of Al and the insulating layer may be of SiO; 
or SiN. 

We will now describe another embodiment of 
the multilayered wiring board according to the 
present invention. 
25 Fig. 7 is an enlarged perspective view of a 

portion of the embodiment of the multilayered wir- 
ing board. Fig. 8 shows its plan view. Figs. 9(a). 9- 
(b) and 9(c) are sectional views taken along lines 
A-A. B-B and C-C of Fig. 8. 

30 As wiil be apparent from these figures, a first 

wiring layer 21 has a mesh structure with nu- 
merous holes formed therein. A second wiring lay- 
er 22 comprises a wiring 22a and 22b. On the 
other hand, the wiring layer 21 is formed on a 

35 board 23 of Al 2 0?. An insulating layer 24 is dis- 
posed between the first and second wiring layers 
21 and 22 (the board 23 and the insulating 24 are 
shown m Fig. 9). The wiring layer 22 actually 
comprises numerous wirings. But in the figures, we 

j o show only two adjacent wirings. 

Each of the wirings 22a and 22b of the second 
wiring layer 22 extends diagonally over intersec- 
tions 2 To of the mesh pattern or the first wiring 
layer 21. Between the adjacent intersections 2 lb. 

-5 the first wiring layer 21 has protrusions 21a. Thus, 
as viewed from top. the protrusions 21 a are dis- 
posed between the adjacent wirings 22a and 22b of 
the second wiring iayer 22 (Fig. 8). 

Thus, the distance between each intersection 

so 21 b of the mesh pattern of the first wiring layer 21 
and the second wiring layer 22 is greater than the 
distance between any other portion of the first 
wiring layer 21 and the second wiring layer 22. 
In this embodiment, the wirings 22a and 22b of 

55 the second wiring layer 22 are arranged at the 
pitch of 50 microns (each wiring being 25 microns 
wide, the space therebetween being 25 microns 
wide). The mesn oattern of the first wiring layer 21 



1 1 
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has a diagonal ouch of 1 00 microns, i e. twice the 
pitch of the wirings 22a and 22b The distance 
between each intersection 2 1 b of the first wiring 
layer 21 and the second wiring layer 22 is 6 
microns, the protrusions 2 la of the first wiring layer s 

21 being 3 microns high. The second wiring layer 

22 has a constant thickness of 5 microns. The 
wirings 22a and 22b extend m a straight line. The 
electrical properties of the wiring board of this 
embodiment concerning crosstalks were measured. w 
The level of crosstalks between the wirings 22a 

and 22b each 13.5 mm long was about -40 dB at 1 
GHz. 

In this embodiment, the protrusions 21a of the 
first wiring layer 21 are 3 microns in height. But /s 
their height may be set otherwise within the range 
of 1 - 10 microns according to the distance be- 
tween the first and second wiring layers 21 and 22 
and the wiring pattern of the second wiring layer 
22. 2 o 

Let us now compare the wiring board of this 
embooiment with the conventional wiring board 
shown m Figs. 5 and 6. The wiring board of this 
embodiment has protrusions 21 a formed on the 
first wiring layer 21 so as to be disposed between 25 
the wirings 22a and 22b of the second wiring layer 
22 as viewed from top. It is apparent that the 
conventional wiring board has no such protrusions. 
Thus, with the wiring board of this embodiment, the 
electrostatic coupling between first wiring layer 21 30 
and the wirings 22a and 22b is greater than the 
electrostatic coupling between the wirings 22a and 
22b. This means that crosstalks between the wir- 
ings 22a and 22b can be reduced to a sufficiently 
low level by e.g. grounding the first wiring layer .55 
and using the wirings 22a and 22b of the second 
wiring layer 22 as signal transmission lines. 

Now. referring to Fig. 10. we will describe 
another manufacturing method according to the 
present invention, that is. a method for manufactur- jo 
ing the multilayered wiring board shown in Figs. 7 - 
9. In Fig. 10. the protrusions 21 a of the first wiring 
iayec 21 and its portions where holes are rormed 
are shown m an exaggerated manner so as to 
facilitate understanding of the structure. js 

(step 3) 

The surface of a board 23 made of AhOi is 
polished to provide a mirror finish. so 

(step o) 

A metal film is formed by deposition on the 
boar.d 23 to form the first wiring layer 21 The 55 
metal film has a five-layer structure comprising a 
0 1-micrcn thick O film a 3-micron thicK Cu film, a 

0 1 :n -U\Ck Or ':iin ^ 3-m!i;r,-.n fh if ->. film 



and a 0.1 -micron thick Cr film, the total thickness 
being about 6 microns 

(step c» 

A resist pattern 25 that represents the mesh 
pattern of the first wiring layer 21 is formed by 
photolithography. 

fstep d) 

The Cr and Cu films forming the first wiring 
layer 1 are subjected to wet etching using red 
prussiate and ferric chloride etching solutions to 
form the upper two metal layers (Cr and Cu layers) 
into mesh shape. 

(step e» 

The resist pattern 25 is stripped off. 
(step fi 

A resist pattern 26 is formed by photolithog- 
raphy ;o form protrusions 21 a on the first wiring 
layer 21 

(step C) 

Wet etching is earned out again to etch the too 
three or \r.e metal layers formed in Step d. 

(step hi 

The resist pattern 26 »s stripped off to com- 
plete ir.e first mesned wiring layer 21 having the 
protrusions 21a. 

(step ii 

A "cn-photosensitive polyimide varnish is ao- 
phed ro -he surface of the first wiring layer 21 it 
was cured in nitrogen to form a 12-micron 

thick instating layer 24. 

(siec i> 

A resist pattern for via holes is formed on the 
insulating layer 24 and the latter is subjected to dry 
etching with oxygen plasma using a reactive ion 
etching aoparatus to form via holes 24a in the 
insulating layer 24. 

(step kt 

metal film as the second wiring layer 22 is 
deoositec on the :nsulating layer 24. This metal 
: m has a *hree-i3ver structure oompnsinn a 0 1- 



13 



EP 0 567 016 A2 



14 



micron thick Cr film, a 5-rmcron thick Cu fifm and a 
0 1 -micron thick Cf film. 

(step i) 

A wiring pattern is formed in the second wiring 
layer 22 by photolithography and etching. 

On the laminated structure thus formed, the 
following layers were further laminated one on an- 
other in the manner as described above: a 
polyimide insulating layer; a second wiring layer 
having a predetermined wiring pattern; a polyimide 
insulating layer; a first meshed wiring layer; a 
polyimide insulating layer; and a second wiring 
layer having a predetermined wiring pattern. A mul- 
tilayered wiring board having three layers of wiring 
patterns and two layers of mesh patterns was ob- 
tained. 

Now referring to Fig. 11, we will describe an- 
other embodiment of the multilayered wiring board 
according to the present invention. In this embodi- 
ment, for simplicity of description, we show in Fig. 
1 1 only the section taken along line C-C of Fig. 8. 
Other sections are omitted. . 

This embodiment is different from the mul- 
tilayered wiring board shown in Figs. 7-9 in that it 
has a layer 27 having protrusions 27a. Also, the 
first wiring layer 21 is different in sectional shape 
from that of the embodiment of Figs. 7-9. A first 
wiring layer 21 having a uniform thickness is lami- 
nated on the layer 27. Thus, protrusions 21 a is 
formed on the first wiring layer 21 at portions right 
over the protrusions 27a. This arrangement of 
course serves to increase the electrostatic coupling 
between the wirings of the second wiring layer 22 
and the first wiring layer 21. so that crosstalks 
between the wirings of the second wiring layer 22 
can be kept at a low level. 

Now referring to Fig. 12. we will describe an- 
other method of manufacturing the above-de- 
scribed multilayered wiring board. 

''step a i 

The surface of a board 23 made of AbO; is 
poiished to provide a mirror finish. 

{step b) 

A photosensitive polyimide varnish is applied 
to the surface of the board 23 with a spinner. Then 
the board is exposed to light, developed and cured 
to form a layer 27 having sauare protrusions 27a 
arranged in a lattice pattern and having a thickness 
of 3 microns. 



(step c) 

A metal film is deposited on the layer 27 by 
sputtering to form the first wiring layer 21. The 
5 metal film has a three-layer structure comprising 
Cr. Cu and Cr layers, the total thickness being 5 
microns. 

(step d) 

w 

A resist pattern 25 that represents the mesh 
pattern is formed by photolithography. 

(step e) 

is 

The Cr and Cu films forming the first wiring 
layer 21 are subjected to wet etching using red 
prussiate and ferric chloride etching solutions to 
form a first wiring layer 21 having a mesh wiring 
20 pattern. *• 

(step f) 

The resist pattern 25 ts stripped off. 

25 

(step g) 

A non-photosensitive polyimide varnish is ap- 
plied to the surface of the first wiring layer 21 to 
30 form the insulating layer 24. 

(step h) 

Via holes 24a are formed in the insulating layer 
.35 24 by photolithography and etching with oxygen 
plasma. 

(steo i) 

~iq A metal film \s deoositea on the insulating 

layer 24 to form a secono wiring layer 22. 

(steo ;) 

js Resist patterning anc wet etching are earned 

out. 

(step K) 

50 The resist pattern is removed to form the sec- 

ond wiring layer 22. 

In the emboaiments according to the present 
invention, the wiring layers are made of Cu and Cr 
while the insulating layers are made of polyimide. 

55 But they may be made of any other material. For 
example, the wiring layers may be made of Al or 
[he insulating layers may ce made of Si02 or SiN 
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Claims 

1- A muitilayeret.1 wring board having a mu-t!- 
■a/erecl wiring structure Comprising- 
a nrst meshed wiring layer having a plurality of 
holes formed therein, ana a second wiring lay- 
er hav.ng a plurality of wirings: said wirings of 
said second wiring layer winding up and down 
50 as to partially sink m said holes formed m 
said first wiring layer 

2. A mult.layered wiring board as claimed m 
Claim I further comprising an insulating layer 
provided between said first wiring layer and 
sato second w.rmg layer: said insulating layer 
being formed with recesses that are formed so 
as to partially sink , n said holes formed in sa.d 
'"Si w.rmg layer; the wirings of sa.d seconc 
-vir:ng layer sinking ,n said recesses .n sa.o 
isolating layer and thus m sa.d holes m sa.c 
first .v.r.ng layer 

3. A method for manufacturing a mult.layerec w.r- 
mg ooara comprising: 

a first step of forming a mesh-shapeo firs: 
w.rmg layer 

^av.ng a plurality of hoies formed therein 

a second step of forming an msuiatmg 

■aver on said first wiring :ayer: 

a third steo of forming recesses n sa.o 

:"!Si.;»aring layer at portions right over said notes 

formea in said first w.rmg layer: and 

a fourth step of forming a second w.r,-. 

iayer composing a plurality of wirings *h.ch 

i:ar-a;iy smk m said recesses m said ms^atmc: 



4. A method for manufacturmg a mult.layerec v.-.r- 
■ng .ooard as claimed m claim 3: wherem sa.c 
sec rod steo :s !he step of applying a -sm 
S0lu[i0n wh,ch 'S :ow :n the concentration ;f 
esjrous component to said first wiring .aver x- 
V: ' ! ~ ?aKl ^.■' | cr.i^ 3 ayer and *he-,;: ia .d 
: "'?c step is step of curing the resm c 0K; . 
. a op nee to said r st w.rmg layer 

5. A memod for manufacturing a multilayereo wr- 
ng coard as :!aimed m ota.m 3: wherem sa.o 
seccnd steo -s she step of applying a resm 
solution which , s h,gh ,n the concentration ;.f 
■*sp-cus comoonert on said first wiring aver 
ano ruring said res.n solution to form sa.o 
nsu-anng layer, ana wherem said third stop ■>; 
:»e step of forming recesses in said insulating 
aye-' oy etching at pontons nght ove- :ne 
'■Oles m said firsi winng :ayer 



6. A mothod of rraniilactunng a muitiiayoreo , v „. 
■ng board as ;;aimod m oia.m 3. whe?om said 
'•suiatmg layer is formed by applying and cur- 
<ng a poiyim.de varnish: and wherem sa.d fust 

* wiung layer ana said second w.rmg layer are 

formed of cooper or aluminum 

7. A multilayered .v.nng board having a muin- 
iayered wmng structure, comprising a first 

"? meshed wiring i5y er having a plurality of holes 

formea therein: and a second w.rmg layer hav- 
ing a plurality of wirings: said first wiring layer 
hav.ng a plurality of protrusions protruding mrn 
spaces defined between the adjacent ones of 
said wirings of saia second w.rmg layer 

8. A mult.layered -v.r.ng board as claimed -.r. 
::a:m 7 further comprising an msulatmg ; ay er 
Oisooseo between said first wring :aver and 

— sai':: second wumg layer 

9. . A - tJ !r.! 5/ ereo .v.nng board as :\aitr.-.. : .. 

:\ai tv > 7 .vneresn sa.c secono wiring -ay or i . ! t: : 
•-no has a cons tan; thickness 
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10. a ♦r.^Mav-ed .v.nng boara as nairr-n 

: a:n: , wnerem sa.d first wiring :aye' -5 ;Mh> 

at corrions A-.ere said oiotrusions a:e 
-^d '"-n a; the ;:r.ef portions 

11. A ^oit'-ayereo .v:i;ng board as cfair-ed 
;;a::^ r .vnorem said U:st .vmng .'ay-;-.- *-ai , : 
;o^s;ant ihickness even at portions .vr^oro saj.-; 
o. r o;:-,sions are formed 

12. A meiroc for manufacturing a multilayer: .v, t - 
ng ocard. romcnsmg: 

a ^rsr ;tec : ;.rmmg a urst mesneo //mrr- 
aver havmg 5 oiu-auty of hoies formed :r>ere'i'* 
a seccno steo of forming a plurality ; : f 
::- f -;:."';s;ons on sa:d first w.rmg > ayer . 
■ ^= : y "^duc:pg ihe '"ickness thereof" 

*n.r .: steo ;: ; ormmg an msuiaimo a . 
saio fust A-innc :ayer. anc 
r. 'Currr siec :f forming a second .vsn:v. 
syer on saio msu.a-mg layer, said sec-:nc 
-9 ayer ;omcns::ig a plurality or ,v.r:ngs -hat 
■i'teno ijef.veer^ said orotmsions forr-en on 
.saio first A'l.ing lave* 

13. A met'" :o ;f mai;,.:actunng a muitilaye'ed wir- 
■'^g coard. compr.-s-ng- 

' ;i St Steo :: providing a proirusion- 
Ormed layer ^av.ng a pluiafity Of protrusions, 
^econo stec ;.f providing a first firing 
saio :;ro" .sion-ioimed layer sc as 10 

' " : . ' O-r 'M.' uSiOns on said 
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sions of saio protrusion-formed layer. 

a thud sieo of providing an insulating layer 
on saio first wmng layer: and 

a fourth step of providing a second wiring 
layer comprising a plurality of wirings that ex- s 
tend between said protrusions formed on said 
first wiring layer 

14. A method for manufacturing a multilayered wir- 
ing layer as claimed m claim J 2 or 13; wherein <o 
said insulating layer is formed by applying and 
curing a polyimide varnish: and wherein said 
first wiring layer and said second wiring layer 
are formed of copper or aluminum. 

'5 
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